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Au@C-dot NP Synthesis
Initially, a broad range of C-dot to HAuCl 4 ratios were tested for Au reduction at various temperatures (100 °C, 60 °C, 40 °C, and room temperature). While AuNP formation appeared to occur at all tested temperatures and an increase in reaction temperature resulted in a more rapid reduction, the C-dots adequately reduced Au at room temperature over a 1 -4 h period. Therefore, all subsequent Au reductions were carried out at room temperature. For the Au reductions, a 2 mg/mL sample of C-dots was made and two series of room temperature Au reductions were generated; one in which the Au concentration was kept constant with increasing C-dot additions and another in which the C-dot concentration was kept constant with increasing Au additions. For the constant Au series, the concentration of Au was held at 0.3 mM while increasing amounts of C-dots were added to generate concentrations of 0.05, 0.15, 0.30, 0.45, and 0.60 mg/mL. Conversely, for the other series, the C-dot concentration was held constant (0.30 mg/mL) and the Au concentration was increased (0.10 to 0.60 mM in 0.05 mM increments).
Ag@C-dot NP Synthesis
Similarly to the Au reductions, a broad range of C-dot to AgNO 3 ratios were tested for Ag reduction at various temperatures (100 °C, 90 °C, 70 °C, 50 °C , 30 °C and room temperature). No apparent AgNP formation occured at any of the tested temperatures. Based of related literature 1 , the addition of NaOH at concentrations of 1, 10, and 20 mM was tested at all of the above temperatures. While the addition of NaOH promoted the reduction of Ag at all tested temperatures, it was found that temperatures >80 °C and NaOH concentrations of 20 mM resulted in the optimum formation of AgNPs. For all subsequent Ag reductions, the NaOH concentration was kept constant at 20 mM and a reduction temperature of 100 °C was used. To generate the Ag@C-dot NPs, the C-dot solution was heated at 100 °C for 15 min and then various aliquots of Ag were added, heating the samples for an additional 15 min. Again similar to the Au reductions, two series of Ag reductions were generated; one in which the Ag concentration was kept constant with increasing C-dot additions and another in which the C-dot concentration was kept constant with increasing Ag additions. For the constant Ag series, the concentration of Ag was held at 1 mM while increasing amounts of C-dots were added to generate concentrations of 0.05, 0.15, 0.30, 0.45, and 0.60 mg/mL. For the constant C-dot series, the concentration of C-dots was held at 0.3 mg/mL while increasing amounts of Ag were added to generate concentrations of 0.15, 0.30, 1.0, 1.5, and 3.0 mM.
Au x Ag y @C-dot NP Synthesis
First, the C-dot solution (0.43 mg/mL) was heated at 100 °C for 15 min to allow for thermal equilibration. NaOH sample, 0.5 mL of 10 mM HAuCl 4 was added to 2 mL of 100 mM NaOH which was simultaneously mixed with the S3 0.5 mL of 10 mM AgNO 3 into the hot C-dot solution (7 mL of 0.43 mg/mL). In addition, samples containing 100%
Au and 100% Ag were also generated following the approaches described above for the mono-metallic NPs.
4-Nitrophenol (4-NP) Catalytic Studies
For the catalytic rate studies, 400 µL of 0.2 M NaBH 4 , 400 µL of 0.2 mM 4-NP (1000 : 1 NaBH 4 : 4-NP), and 20 µL of the catalysts (Au/Ag @C-dots and Au x Ag y @C-dots; 0.2 mM metal concentration) were combined in a 1 mL micro-cuvette and UV-Vis spectra were collected every 5 s until the characteristic 4-NP peak at 400 nm disappeared. More specifically, the as-synthesized Ag@C-dot NP and Au x Ag y @C-dot BMNP samples were diluted 5-fold using D.I. water. Since the Au@C-dot NPs did not contain NaOH and were at a lower overall metal concentration then the other samples, these catalysts were only diluted 1.25-fold using 20 mM NaOH to keep the base (4 mM in MNP solutions; 97.6 µM in cuvettes) and metal concentrations (0.2 mM stocks; 4.9 µM in cuvettes) similar in all samples. Within these diluted samples, the highest C-dot concentration (0.24 mg/mL) was present within the Au@C-dot NPs due to the smaller dilution factor. Therefore, for the C-dot control studies, a 2 mg/mL stock solution of C-dots was diluted 8.3-fold to generate a 0.24 mg/mL solution and 20 µL of this solution was used in place of the Au/Ag @C-dot NPs. Prior to use, the 0.2 mM stock solution of 4-NP was degassed for 20 minutes to remove any dissolved gases, minimizing the induction time. In addition, freshly prepared (less than 3 h old) NaBH 4 was used in all catalytic studies.
Peroxidase Activity Studies
For conducting peroxidase activity studies, the desired volume of MNP@C-dot solution (ranging from 15.6 to 500 µL) plus 100 µL of 25 mM ABTS were mixed in disposable PMMA cuvettes and diluted with deionized water to bring the total volume to 3.1 mL. To initiate the reaction, a 5 µL droplet of 30 wt% H 2 O 2 was carefully pipetted onto the side of the cuvette and gently mixed by manually inverting the cuvette twice. This procedure resulted in concentrations of 0.805 mM ABTS and 5.4 mM H 2 O 2 . The peroxidase activity was assessed by monitoring the absorbance at 418 nm over a 45 min period collecting data points every 30 s. A control experiment was carried out using neat C-dots at a concentration of 9.7 μg mL -1 . While no activity was observed on this timescale for unmodified C-dots, Au@C-dots clearly showed pronounced activities which increase with nanocatalyst concentration. No activity was observed for Ag@C-dots or Au 0.5 Ag 0.5 @C-dots even 24 h after reaction initiation.
The concentrations given in Fig. S12 denote the C-dot concentrations employed to generate the corresponding Au@C-dots.
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SUPPORTING FIGURES
CA-derived Carbon Nanodots quasi-spherical particle sizes of (A) 11.1 ± 9.9, (B) 6.9 ± 3.4, and (C) 6.0 ± 4.0 nm. absorbance at longer wavelengths, an effect likely originating in some small degree of particle aggregation. We note that this change did not adversely affect the catalytic properties of these colloids.
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Fig. S12 The peroxidase activity of different concentrations of Au@C-dots followed by monitoring the absorbance change of ABTS at 418 nm. Results of a control experiment using 9.7 μg mL -1 unmodified C-dots alone are provided by the black symbols.
While no activity was observed on this timescale for 'naked' C-dots, Au@C-dots clearly show activities which increase with nanocatalyst concentration. The concentrations of ABTS and H 2 O 2 were held constant at 0.805 mM and 5.4 mM, respectively.
The reported concentrations denote the C-dot concentrations employed to generate the Au@C-dots.
